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Carrier Corporation, Syracuse, N. .,  corpo- 
ration of Delaware 
Original application July 3, 1946, Serial No. 
683,387. Divided and this application May ,27, 
1948, Serial No. 29,525 
2 Claires. (C1. 257--236) 

1 
This application is a division of my co-pending 
application, Serial No. 683,387, flled July 13, 
1946, now Patent No. 2,565,943 entitled Absorp- 
tion lefrigeration Systems, and relates o an ab- 
sorption refrigeration system including a novel 
and improved heat exchange member for plac- 
ing strong and weak solutions in heat exchange 
relation with one another. 
The chieï object of the present invention is fo 
provide an absorption reïrigeration system in- 
cluding a novel heat exchanger for strong and 
weak solutions. 
An object of the present invention is fo provide 
an improved heat exchanger for use in absorption 
refrigeration systems. 
A further object is fo provide a novel heat ex- 
changer for use in absorption reïrigeration sys- 
tems which permits more satisïactory and eco- 
nomical operation of the system. Other objects 
of my invention wiil be readily perceived from 
the following description. 
This invention relates fo an absorption refrig- 
eration system which comprises a horizontally 
extending sheli having an absorber arrangement 
disposed in said shell and extending longitudi- 
nally thereof, an evaporator arrangement in said 
shell above the absorber arrangement, and a sec- 
ond horizontally extending shell placed above the 
first shell. A generator arrangement is disposed 
in the second shell and extends longitudinally 
thereof; a condenser is also disposed in the sec- 
ond shell above the generator arrangement. 
Means are provided for withdrawing solution 
from the generator and for forwarding the solu- 
tion o the absorber and means are provided for 
circulating solution from the absorber fo the gen- 
erator. A heat exchanger serres to place the 
strong and weak solutions in heat exchange rela- 
tion with one another thereby decreasing the cost 
of operation of the system, lefrigerant is for- 
warded fo the evaporator, the refrigerant being 
flash cooled in the evaporator; the flashed vapor 
passes downward about the evaporator fo the ab- 
sorber to lbe absorbed by solution therein. In 
the generator substantially the same amount of 
vapor is boiled out, passed to the c.ondenser, is 
condensed and returned fo the chilled water cir- 
cuit. Control arrangements are provided for 
maintaining the capacity of and the concentra- 
tion of solution in the system as well as pressure, 
temperature of cooling water and the flow of 
solution and of condensing water. 
The attached drawings illustrate a preferred 
embodiment Of my invention in which 
Figure 1 is a diagrammatic view illustrating 
the flow of solution through the various elements 
of the refrigeration system; 
Figure 2 is a view in elevation of the heat ex- 
changer; 
Figure 3 is a sectional view on the line $--3 of 
Figure 2; and 
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Figure 4 is a sectional view longitudinally of 
the heat exchanger. 
leferring fo the drawings there are shown hori- 
zontally extending drums or shells 2 and 3, shell 
5 3 preferably being secured in place above shell 2; 
shell 2 encloses a longitudinally extending ab- 
sorber arrangement 4 and a longitucinally ex- 
tending evaporator arrangement 5 disposed above 
bsorber 4. Chilied water treated by the system 
l0 is circulated by a pump 6 through an air condi- 
tioning device of any desired type (not shown) 
and is returned from the air conditioning device 
fo evaporator 5 through line 7. The chflled water 
is sprayed in evaporator 5 by a suitable spray af- 
15 rangement 8, the chilied water being flash cooled 
in the evaporator and being drawn from the 
evaporator through line 9 by pump 6 and again 
forwarded fo the air conditioning device. 
Shell 3 encloses a longitudinally extending gen- 
2o erator 0 and a longitudinally extending con- 
denser arrangement I! disposed above the gen- 
erator !0. Weak solution is withdrawn from ab- 
sorber 4 by pump !2 through line !3 and is for- 
warded fo generator !0 through lines !4, !6, heat 
25 exchanger  6 and line ! 7. A restriction ! 8 may 
be disposed in line !5. Strong solution is with- 
drawn from generator !} through line !9, over- 
flow arrangement 29, line 2!, heat exchanger !6 
and line 22, fo an ejector 23 which forwards 
3O strong solution through line 24 to the absorber 4. 
Line 22 is looped fo maintain an adequate quan- 
tity of strong solution within heat exchanger !6 
for heat exchange purposes. The strong and 
weak solution lines are placed in heat exchange 
35 relation by means of heat exchanger !6. 
The term "weak solution" is used herein fo 
deflne a solution containing a large amount of re- 
frigerant so that the solution is weak in absorb- 
ing properties. The rm "strong solution" de- 
40 fines a solution which is relatively deflcient in 
refrigerant and consequently a solution which 
possesses e]anced, properties of refrigerant ab- 
sorption. 
Various colnbinations of refrigerant and ab- 
45 sorbet may be used in the ,present system. I bave 
round that a solution consisting of lithium bro- 
mide and water is highly satisfactory for use. 
Other salt solutions may be used if desired in 
this system when this system is operated af high 
5O temperatures (above freezing temperature); a 
solution of lithium chloride and water or a solu- 
tion of sodium hydroxide and water may be used. 
When the present invention is used fo attain low 
temperatures, ammonia may be used as a refrig- 
55 erant. 
A pump 25 passes cooling or condensing water 
through line 6 fo the coil 27 of absorber 4 
and then forwards the water gïter ifs passage 
through absorber 4, through line 29 fo the coil 29 
6O of condenser !!. After passage through coil 29 
of the condenser !!, the water is discharged or, 
if desired, may be re-used as in the case ofa 
cooling tower. " .... 



3 
A line: 3E.  dp/ed to witl2d.- vallon: con- 
densate from condenser  , the vapor condensa£e 
passing through a prercooler assembly 3 anti 
thon being returned through line=32t-the:evapo- 
rator §. Condensate pre-coDlelv31 consistoi a 5 
double pipe assembly in which acooling:medinm: 
is passed in heat exchange relation with the 
vapor condensate. Pre-cooler ,. is shaped in. 
the form of a loop to mainain a segur licluid. 

4 
¢! rduces th mmountt of:saluon ussig to and 
raturning from generator 0 and likewise re- 
duces the amount of solution passing to ejector 
 and  for.wardd t0 the absorber . 
Avle.  is. Rro.vided in steam line  to con- 
tr.oi:theaoun%of  steam passing into the tubes 
ai5 enezfoz  H}., in: accordance with the load im- 
posed.upo_the s.stem. Valve  is actuated by 
thermaosfia control  operated in turn by a bulb 

seal between shells  and 3 thus permitting dif- lS 
forent pressures to be maintained in suck she]ls 
without escape of vapo. A suitable purge ar- 
rangCment 33 is.p.rovidcd to purge condenser   
and  absorber  off air or other  non-condensible 
gass. Purge 33 may .op.erate  intermittently m" ]5 
conNlmously desired 
]e, ferrinto Figure 2, , nc 4,.heatexchangm" 
  includes   plurlity- of connected pipes '- for 
the lassag_e of strong solution. Disposed in 
each of saioE pil.e is a  pIurality of smaller pipes 20 
3 assembled tgther for the ]assge off weak 
soliti0n fom absorber  4' fo genertor I 0 Pipes 
3 arc_ heloE in spaced  position-by means-of wïres 
$; disposed  ai inervIs along-the length- thereof. 
Referring: t Figures- 3 and' 4, it will be noed 5 
tha% wires 3B= are disp.osed- about the innermost 
pi.De3 ai iner.vals' along_ ifs length. A plurallty 
of'_" pipes 3 are" disposed: thereabout and wires 
' ai- spaced  intervalS' serve fo hóldl such pipes 
in spaced  Dosition to the- innermost  pipes.. A 30 
piurality, of piies: 3§- are- disposed thereabout and 
wires 35 a% spaced: intervals serve- to. holl- such 
PilS in'.oE desired: position. The wires 36 , 3-, 
ad $$ permitï_ pipes 3§ '/u be spaced from one 
antle. hus assuring adeoEuate heat exchange 35 
rela-kiur be£ween: strong- soliti0n passing through 
IiDem and) wek'solu%ion passing through-pipes 
]L Strmn.. sslutlon, is. passed:, into heat ex- 
changez.  6 V yint- 39 connected fo line-2-I, and 
is, remved, theref[om: a poink 0 connected to 40 
llne 2ç, W, eal soliltioE isc pssed into exchanger 
./Tomline-  , and isremuved' therefrom through 
It:. i_ desirable çhä/. the caDcity be changed 
immedlçe/y ulon chane in load fo. obtain mos ¢5 
satlkficry, oIeration. The emperaure of_ the 
clïilled" water may be usedto indicac a change 
i loaoE sincc, a decrease in the, temDeraure 
tlieraof  ri:oto_ a pr2,determined point- indioa-es 
tat . the Ibad iinposed upon this system_ has dê 50 
cteaseoE A£ tle emperature_ aï the chflledwater 
leair, the evap.ora£or decreases, the capacit 
o£ te sy, stem..ma be. decteasad by thiotlinK the 
valuma-, of/ s£tong solutior, passing., to the- ab, 
sorbet. 55 
Oro this Burpos a, valve. .[ is= placed: in line 
t hewee, ejecto: 3. and, pump. . Valve: J 
is, atuated b: a thermostat. conttol. . operated 
b a bulb. 43. p_laced inor adjacent: to line. 9.. As 
the :temleratura of chflleoE.wate passing, though 
llne $ decreases,, fiuid in. hulb. $. contracts. The 
contr.ol,4Z,in.a¢cordance ther.e.w.ih tnda to, more 
valYe 4[. toard a, closed position, thereby de.- 
OEeaaing the.amo,unt. 01 weaksolutior b.eing fot- 
waded:  geneator, l{I. through lines, 5 nd 65 
 ].,, lrop.ortionately ta the- decrease- in. the- tem- 
perature of the chflled water. M0vemen of 
valve_ 4L toatd a closed_ p.osition_ Iso decreases 
lralm:tianatly the: amnunt of. weak solution 
asaing.tkthe ej.ec£or. 3, The redue.tion.in the 70 
amunt of weal, solution., passing to ejecot 3 
redces the velocïy, of/such, solutior throughthe 
nozzle, of the ejector and ,consequentlF, a smaller 
c[uanit, of strong, solution., is entirained: or. in.- 
duced" from line 2 Throttling ac£isn_ of val.ve 75 

¢., disused, in: o' adjacent to line 9. The 
amoun£ of condensing water passing through 
condenser  is controlled by means of valve 8 
placed in line , actuated by thermostat con- 
trol; 0.controlld, byulb , disposcd in or ad- 
jacent'- vspor condsa line  
e presont ieni0n provids;  improved 
absorpti refrigera: sflem oficeased e- 
ciCcy¤ and oeining an inox, peie  eat'. ex- 
ch whiCh:- serres ço reduce maril 
pee' of operation off e. systm e 
exchanger included in, e.: sbsotion, ig- 
ation sEst ma  be: rl  abl andt dis- 
posed  desieoe DositiÇn wihin the sysm., as 
descibed above L i: cost- is/low a, its. e per- 
toits substantial reduction in operag eos. 
White; I he, described, a preferred, embodi- 
ment. of, tuF- enon» it, will be derod m 
invention  hot limited thero sc it. may be 
othere embodd: within the. seope of the fol- 
log, clas,. 
L htexchgen which_compises.a- bdle 
off pies disposeoE  sac.eoE elation thr.onh 
wich a flUid may e ed,. pacd' membors 
exending, abou the nermos. pie of said 
dle and acd loitudinallk tere.of, a row 
of pipes laed aout sai innermost ie in 
sace- relation to one noher ng sace 
th innm" piçe F" said  members, second 
bs extedin in 10nitudinally space 
positi0n auç-l he pies or said' row, a second 
roevofpipeslced, about the first ow  ced 
relti  e" other nd spced om the 
fir. row b- sid members, hfl'd  members 
tendin. -bouç all: e. pipes of- the second row 
nd aed longiçudinally, thereof and  a pie 
encl0sg and  supporting the: bundl through 
whic otu' fiud i paed , said pipe eing 
heldz i spaced la6n  said  un by 
onte mhers: Sposede çhereabou. 
2. _ he. exoger' ccng to claire 1 in 
which said, spac ers cons, of wires 
spac, lontudinallE of the-tubes and dispoed 
about, and hòlg/the: ows of ipes in spaced 
relation. one.anothor. 
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